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(54) BONDING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and quickly 
examine a cause when a problem occurs in an 
operating system, by detecting operation of each 
mechanism with operation sensors, forming operation 
history information on the basis of output signals of 
the operation sensors, and recording the operation 
history information in time series in a storing means. 
SOLUTION: A control part 110 forms operation 
reference information concerning the process stage 
of control program, forms operation history 
information concerning operation of each function in 
this stage on the basis of detection signals of sensors 
22b, 23b, 31b, 36, 72, 73, 81b, 82b, forms control 
information of key control or the like of an operator, 

forms error information by error judgment, and outputs the operation reference information, 
the operation history information and the control information to a storage device 120. A file 
is formed by recording the information in a specified form together with the time data of 
present data. As a result, when an error is generated, its cause can be easily made clear 
by analyzing the file. 



■.: ..... « au 

I 1 . 88b 



■c 



*X2tft*>V 



LEGAL STATUS 

[Date of request for examination] 



[Date of sending the examiner's decision of BEST AVAIf ARI c 
rejection] E COPY 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAUKa4fWDA411307569Pl... 1/27/2006 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detaiymain/wAAAUKa4fWDA41 1307569P1... 1/27/2006 



<is)B*mmffr (jp> 02) & ^ 1^ ^ ^ (a) aoimwB&iHW 

#51^11-307569 

(43)&BBB ¥fifcll¥(1999)ll/i 5 B 

(51) IntCl." W®m^ F I 

HO 1L 21/60 3 0 1 H 0 1 L 21/60 3 0 1 B 

21/50 A 

21/50 21/92 6 0 4 J 

6 04Z 



»Sttft sfcHsR Storage 3 OL (-£ 7 H) 



(21)tfJB#^ 


ftfi¥10- 109356 


(71)miSA 


000124959 










(22)ffl8lB 


^10^(1998)4^203 




ststsi^** ffi#*r 3tsi #»© 5 






(72) mm 










^^#*^ir3T@l*N&©5 8«£ 














(74)ftSA 





(54) #>5V>^SSB 



(57) [Kft] 

2 3 a ^Jl-etl=V3-^2 2 b , 2 3b«tb^J 
fftS^§7-f — K/<y*lMffllL-CXY9— ^2 0 
StXY^(r] KKfti- 5 X Y JEIbttfflK>, Z^ry/^ 
^ 3 1 a SriV = -^3 1 b rc>tU^^S<5#7^— ]-v« 

L-C^r^t'^y -f 3 3SrZ*fS]{C^f!)-r5Z|gii)^ 

X'h^X, &WM<OW}fc : k J £<Dx->'=>-y2 2 b, 2 3 
b, 3 1 b^W-feVf-fCj; tJ&tHU tytWWMf 

f^JlfcL, ;i;ft£>tfM8£i$f!i1<D7 f -*t i tic lo©7r 
-C/l'i LTIEfcfilll 2 OKP#3R?iJWfclEltLfc. 



^ 



1 80 



1 10 



ET1 



130 



140 150 120 



22b 



23b 



— ~ — I .31b 



¥ 



36 



8 1b 



82b 



8 B b 



52 



72 



73 



40 



ftWIW- 11-307569 



1 

[#ffSt#©*5H] 

t & t - * y u- h ±tc if $ ^«-e«^-r s %mwm 

b. y-fir^ffil^tufc^^t^y SrXYZ*[6]^|g 
EH-SXYZfElfcBMi^ ^f^f^y KS^&fcBWP 

BfriE#«iif ©/>/£< h h i mW}fc*&m-rzW)jfc j £>' 
rem zfrtmftmm'snnzm^miz'szm-rz 

[0 0 0 1] 
[0 0 0 2] 

^T— >s VtCfc^-C-^^v^Vi <9 y - K7 1 

[0 0 0 3] -f*t>*>. #yf-fy^tiLtli, ¥^ 
SriE* (S*) Lfc&, *^tf9y-f*:@f3£o«U»-C» 



2 

[0004] r<oi5^^-f^gti±, #»f1*X 

io -XT'*—* fcj: 9 XY^Ifiltdieib^n^XY^— y 

/v± 7 — A £ ^ x s> 9 X' Z fciESb'HTtgfc: 5 

#u c<oT-A<D$feffi»c^^f7y ^srstuwts 

[0 0 0 5] 
[0 0 0 6] 

tt-r^xYziEiii^iit, ^^t°^y ^tstifiSrM 

J; ^ J6IE1S $ htcMW? n ^ 7 A SfJ^lff 

[0 0 0 7] -t LT> rdMSMtH'S^^-fy/S 
fitt, WIE«»«««raK:ftf^#liafll«S:fm-r5#l« 



ft 88^11-307569 



3 

mm^iSLt-r^y r Mz.-m.rn l,tib*i-*iib« (it 

[00 0 8] 
I0 0 0 9 ] 

i&ffitom&coffl&i sir* ^.o^m^mM^m^m 

[ooio] gUMv^ l 0ttgg8S-&Sr*rjU & 

ft#Mft2 1 f± % X*|S]W^f 7^- * 2 2 a JBJ: 
U ! YMIIlffl^f^7 , *-!S'2 3a (0 2#S) SrT 

*K 2 2a, 22b ©tBT^K-tfa^* 

tixxfa&mmmm^^^—? m^y?) 2 2 b t 

[OOlll ^7^/^223, 2 2bf4dl^ 
(Sift*) #;*^1-5J^'</^*te^fc# : fiFl"5t>©^ 
©Hfei©b©, xy3-^2 2b, 2 3 b temUMUfi 
fe^tco ffifeme>s<frxmtttiit)-lrz> h ©^©JS*o© 

#22 a, 2 2 bfia V ho- 7 1 0 0\C.1£Wi&ihX=i 
yho-7 1 0 0frt>At)1-Z>mW}s<frX{m3irX'W)ft 
U iyj-^2 2b, 2 3b(i=y|-n-7l0 0t 
^V^fI#Srm^1-5o 

[0012] xyt- t*/v2 o±^c^i^y7 ^ -1 , y^r— 
icstflttttkav /Kv-r-f y^r— A3 oco^st-ia^ 

f*mt>;h-3, ±x&bfcXYIg»^*2 1 Z|g 
®J#Mt3 1tK ^yhn-7l OOCgS^f^Ti/ 
7"*-^ 3 1 a 1 b?:SL, y/* 

— * 3 1 aA53yha-7 1 0 Od^A^-r-SfEtb^/V 
^ft#t?S)f^L, xya-^Slb^^yhn-^lO 
0 t^f-yy*-^ 3 1 aCOIaltefi^^JtSbfc/^^S: 

[0013] **S, H*Sr«»1"5*s, * + ^7 y 3 



4 

^■^asflia^JxS. W»UfcJ:5i:, Hf7y^33 
tt^i#yf-(y^ (ffl«s fifrfy^iS) a» 
fsi^tfv-r-r (y- K7v-A<oy — K) t-Hff 
u Hi ^yf-f y^fcy-Ti'Srffi* 
U Hl^V7^y^lcffi#Lfc!7'l'irS:m2^V7 f 

[0014] ID 1 -eroig^Sr#Jgl-5* s , S^fe 

10 S3 5, ffl^ffcjfc— Vfc5VM43f-*lf?y -f 3 3 JOB* 
fe-fe-v-y-3 6#&ttb*t3. ID2ic^:i- < t5»-x 
HlJR*3 5tt» ho-7 1 O OfcSSKSii, =yF 

D-710 oasa*i-s»iMB#-«ffl*ftSr*igu-cffl 

#S*->-1-jfcfc*,^^ f7H33 §riRS1-5,, 

&-iry-y-3 6tt. 3yhD-7iooc^§^ ^ 
5. 

[0 0 15] XYf-7'/V2 0±tl±. 

20 > 7 4 oas#yr-f y-^^-r— v?9 9±©¥^tfc^ : -s'7 B 
^y-K7U-A (WT, !7-*W-eft*1-3) 

n-7 1 0 0 ir^jgc^fa, => V h 0—7 1 0 0 ifitiitj-t 

7 1 0 0©B&S!$Sgl 3 0CliJAt5. Ji&]©J:5 
{C, V&33g$g£g 1 3 0 f4, Jgfe* ^740 ©«&{!■§• 

1-5. 

30 [0 0 16] E^^^B&I"?!*^ 7V-Aay<7 8 0 
v^-yyft^xu^-;? 8 8 t f7 U 3 3 

T7j©3#y7-< v>9 9*t?, ^yf-c 

•y?*?— i?9 9*»fcT^f^y#m=l^<— ^ 8 9£T? 

JSH^n-So :©7i/-A3y<78 0tt, Ttf'S-y&i 
jj£;tw<-*8 8(c:j;t)ft^$H5^^v 5 y^5 3 '7-^ 
W-Sr&fltibLTtfyT^ V^x— ^9 9lw«&£U # 
yr^ ymTLfcSl:*^^ i>9 9© 

8S&1-3. 

to [0017] 7U-A3y<780li > Si3fcDiS8 

jH 9 fa 8it, : ©0f®6fflfcig»1-50f^©«S 
HSr7*s/^8 2t?!7-^WS:^1-5o i£9fa£a« 

8 Hi, y-^w*m«5«-^-c^L-cas^1-5t>© 
■e, ii\^i»i©^r?'7'^-^8 iai> mas*ttfc 

fi^ttlfflW^y^ — ^8 1 b^Sr^-f-5, g]2{c^:1-J; 
5»C, -©^!9taCai«8 1 fi % ^f?7"^8 1a 

y^-i? 8 1 aTJSay hn-7 1 0 0a»P>A2j1- 

so zmSb'<>i'Xt2%r'?Wift^ xy^-ysib^fy 



ft §11 ¥11-307569 



5 

7^e-* 8 1 a Wftf|s*£:S-r-'- ? A'*fI-5§-£ = V h a - 

7 i o oirm^i-^o 

[0018] ^yvt8 2ii 17— ^ifmfflo->y 

-Y*n;*-<y?- (ffijffHrVlJ-) 8 2 b SrttS, ->y>- 

^8 2 a f±sjKswjw# (v-y i/ytm-<Dm^8 2 a 

{«gM^#y§£ft5*Pffi£^feittU ^*n7W 
s/^8 2 b(i->i) V^8 2 a W»rtmfi£&tiH-5, ft 
<3^;Dfi#8 2ait 3yho-7iootgiJh, 

[0019] ^^yf^^-^ssii, 
imW£*itc%-fei$*M®1rZi<'V 8 a i, 

(■MtHrVif-) 8 8 b t SrW-r^o ^1)^8 8 
a (vyyytP-©ff8 8 a fcffll^ 

8all hta — 7 l 0 0 =" ^ h n — 7 

1 0 OCOiEi&m-i-'Cf^ib-rSo W^o^-fyf 88b 
ft, nyFp-y i o 0 b&m&ti. i&df&^vF 

a— 7 1 o ojcWTa-rSc, 

[0 0 2 0] iKlillC, T^y#ffliV<-?8 9H 

l-s^ww^n*^ j/^8 9 b&wu -yyyy8 

9 a ^mm^Mn^- 8 9 a SrST^IPJI^^^*^^ 
^ft^PJE^-Cf^lbU «^ftlj^#8 9 a =>V h 
n— 7 1 0 OldJzfllEKjftJfPiSttSo -r-f^n* 
-Y s^8 9btt3yhD-7if!i^i*lflf*tii^ 
1-5., 

[0021ULT, tffv-r >f v^^x— 3>fctt, t- 
^/y-i-#W5 0t, jf^xifeo^it^ 

5 0 t-^^U-b#|^a*5 Ofi, t-^U-hfc 
#&IEIiH-5T^=L^— * 5 1 t3itJ«l: — F- 
©iT^a^^tiii-S^ro-T^^n^^s/^S 2£ 
Tt?-=>-x.-* 5 1 13, ^fy^-^fi^ 
ft?), avhn — 7 1 0 Ofc&i&SftT^fMflPStl- 

wfcjqlRU #yf^yW#i^-^w*^y7^ 
y?'^7-^P>l8tilt5^lit-^7'y- h£TP$ 

[0 0 2 2] if £;i«M?f 6 0(i, W$^Sr^tb-t-ST 

n-7 1 0 0tdJ;i9IEi!i$iJ®i^ti^ ?-f^n^yf6 
2«fe(i%^y hn-7 1 0 0»ctB7Ji-5o -^if 
$x.«t»l6 oii, *yf^y^f-^t!7-^w« 



if 

[0 0 2 3] SfcSfeK, Ell tf-CCDHlTjt^^BS-t-S 

a*. r©4fv7-c y^stttt, !/ —^zmmir?) 
^71, *— ^ronifesr^mi-s^^^-y? 2, 

ft«l&*S:<*ffi^5 £MS«1r ^ 7 3 «?£Wt 5 17 ^ 

10 — ^7 Ofi, ^ 7 i^3^i>p-7 l o o\c&fa& 
3nX'mSbm&£ti* *fcs iya-^7 2i^iltt 
yt7 3i«tt»fl*ftayha-5 1 0 0 Kltti**-*. 
[0 0 2 4] 3y(.a-7l00l±« HI 2 Ic^t" J; o 
fc. ffljffllffi 110, fBttig* 120, WWM&M 1 3 
0, 14 0, ^-ztf— Kl 5 0t$£UmW) 

1S1 6 0 5r^-f5o MW8B1 1 Ott, MPU, RO 
M, RAMfciO!AiiJ^y^-7xyxl/05;f- 

20 fc, ffitgg* 12 0, BfeMftttK 130, 7^7'y 
-CI 4 0, ^p— Jt?— Kl 5 0*Jil?«HKl36«l 6 OtfiE 
<fc 5 :«JWi 1 Ofi, ROM 
^fEtS^Sl 2 0K«HftSixfc(W«i7'B^7AKair'»* 
«i?r#t yfOliiAtS^^ 7 - y ^$J|l L« 

otc:a^-t-s 0 

[0 0 2 5] ffi«3£fi 120(4, ^- KtV , 
so gf-f (MO) fc£W4DV.D-RAM^<Z)JII£ncD 

(zffiff A 1 1 0 KffittSftS. r. cDlEttSB 12 0ft, 

Kzwittmmmm. ■mwmmimm8J:otmi] (hi*) fit 

$85: loS)5i/M4^rc>7-r-i'-'HcJSigfPl|g^fEtii- 
5» **s, 77-T/W)*^ilftlC- M;tf£, 31*5^ 

40 [0 0 2 6] HWBflftKIl 130li> »^7J ^740*3 

5. :©I«Sil3 0tt, f«llfSrf>f^7'y 
•f 1 4 Ot^ttiTJ b, ^ 7 4 0 dSffl^3i-5» 

^ffi7J-t-5o 7*-f ^7"W 14 0, ^r— jK— Kl 5 0*J 
cfctflglfil^l 6 0(4Jl^lWt<O^ffi^?3^-5 o 
[0 0 2 7] r<7>HJ£(D^IS^feoTtt, ay|-n- 7 
1 0 oro^ijffligpi 1 oasfBttSBi 2 0tft*W*ixfc 



ft 11-307569 



7 

9 tti£*vfc!7 — *W£r 7 -k^^-^T 8 OzJS^K^^ 
v^-r-v^jgiS-rs,, -tb-cV rfflzHyf-fV^ 
x— ^tfe^T, t-^T-u- Y9rW®ms OtfSfc-* 

fc, w$;i^»6 oas#£;iSW£Tl§£^Tt-*7° 
[0 0 2 8] jgc^T, ^^fcf7 y ^ 3 3^7^7**- 
*2 2 a, 2 3 a, 3 1 a (C £ 9 W^i^XW&'n^m 

^-tOSgBSrB 1 ^^T-f Lfcmi^^ 2 # 

^f-rs, y^-rfcSili, 2*yf^y^E 

[0029] ^yf-ry^Ttst, t-* 

-fy^f-^5)-7^yy*tiJi i"<— *fcfatt-c» 
isi-rs. -tux, -rtf^ismm^^— ^\z.mm\^t^ 

[0030] -f-4t>t>, ro^yf^v^iitt> MM 
[oo3i] Mffffii i o«» W^p^a 

fMMfSl 1011 XYf-^2 0(OXY$l, * 
[0 0 3 2] -t Lt, Mffltt HOtt, ±3£ bfc®W# 



[0 0 3 3] -T^*p*>, EUK/tH-J; 9 77-f^ 
#\ #CDP#£|J 1 9 9 8 *£<D4n 10 0 1 

io 3o©7"o^7AOOO, XXX V AAAlCtt^T©!! 

©7rW/v) Sr3-K^giJiUfc7 7-'f^X^-t-5 
20 [0 0 3 4] bfc#oT, rc0#>"7^ V^gfi, ^ 

[0 0 3 5] fc*>\ ±^LfcHi£©^®lc4oVNTtt, * 

(-$I5©I&ej§£r^S§bTV^) fcov^TfMftBBflMRfc 
ffofc-J-3#, ^7-©§8£il£a s ii5^«W-tt^T©^ 
30 f^j«-*-5rit>prffi-C*)5. 

[0 0 3 6] Sift, ±5gUfc^6S«5^IS^*5t>TH, 7 
(El 4) ©7C# ££o^Tfi^fc:W&b&V^ 

[0 0 3 7] ^fc^^iC, ±5fiLfcHJfi©»«S»±. *m 
[0 0 3 8] 



t#gfl¥1 1-307569 



(6) 



Q 




10 




3 3 




^ U U O I? J T^j \ _1— J£_l_ / > — /Jla / \S luji i*\ w 1 rn*ttic i rj 


3 5 






3 6 




*a i ^7 j- ^, ^TK^-^ffeiW^ io JrTK m 

tPR s ^* *r 7 r 1 — e*» T?£ [r t'J 7 j>fi 1 r In -n* \ ^ s 


4 0 




y r vt /in 9 — *— / in tf (L i/i »s- - 1 - ^ ✓ 1 ' ^ 


5 1 


T $ ^ =3-3^— $ 


v. 5D]Sl3Rla.i^- pGlS. 9 'D/i—O'Ji. z?** rn t7t J- ^7 //Js k!-^ Jrt 71 <L cs 


5 2 






6 1 




L la| iH] fW-^-^ o>t>*y1 J 


6 2 






7 1 




x 3Dt lli- ^TVjin LaJ 12SJ ^ o 


io 7 2 




rryi o I i^Ttf^^ v *sSf$£M(n M'M*3Z>(nW\ ii -fill £*7K-3-~/ 


7 3 


-C/^v fib ^ y 


n ^» # /7 Hvl "T* "fc-v ?E» 


o ± a 




L izy o J iPJrwJwTF v ^>^y'JlK!J^r / J N 7 / w / / w Jo 


8 1b 






8 2a 






8 2b 






O O <x 




11 V" V ~~~f lis 


8 8b 


' i ✓ ^ ^ \ y y 


2 2a X^r^igttffl^xy^—^ 


8 9a 


yj y? 


2 2b X^lPjaPttttaffl^V^-^ 


8 9b 




23 a Y7jmmWj/n^ir ? 


o n inn 
20 1 u u 


— i * v L |—t w_ ^ 

^ ✓ r m 7 


2 3b Y*ft»ltt«affl*V3-^ 


110 




3 0 rt^y l/fT—l* 


12 0 




3 1a Z*T^]IEti)ffl^xy^ , ^~^ 


13 0 




3 1 b Z*ft»f£ffiffi^>^-^ 


16 0 


WMfit&L 


[Ell] 




[02] 




130" 



i 


<^> 






£ 




as 


a- 









100 



'no 1 160 



23a 




[03] 



(7) 



t# SB ¥11-307569 



-f 



i eo 



1 i o 



s 



130 



140 ISO 120 



9 S 



40 



22b 



23b 



3 1b 



36 



aib 



8 2b 



88b 



52 



62 



73 



[04] 



r 1998.04.10 



16h 16h lfih 16h lgh lfih 16h 16h 16h 16h 16h 
00m 00m 00m 00m OQm 00m 00m 00m 00m 00m 00m 
OOb Ola 02a 03a 04a OGb 06a 07b 06a 09s 10s 



£flT»r5ANaOOO 



1234 



1534 



123S 



1236 



1236 



0678 



5678 



6678 



«79 



9013 



9014 



9015 



9016 



9016 



A001 



Q449 



JP,1 1-307569, A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j 10WS t h e worc j which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to bonding equipment and the bonding equipment 
which memorizes the performance information of each device to stores, such as a hard disk, on the 
occasion of operation in detail, and attains easy-ization of the cause investigation at the time of error 
generating etc. 
[0002] 

[Description of the Prior Art] Bonding equipment holds in a magazine two or more leadframes in 
which the semiconductor chip was prepared, conveys them to a fetch station in an elevator, at this 
fetch station, from a magazine, sends out one leadframe at a time on a conveyor, and transports a 
leadframe to a bonding stage by conveyor. And on a bonding stage, the capillary tube in which the 
wire was inserted is moved by the locus of the XYZ direction predetermined in three dimensions, 
bonding is performed, and the leadframe which bonding completed is discharged from a bonding 
stage by conveyor. 

[0003] That is, after sticking the edge of a wire to the 1st bonding points, such as an electrode of a 
semiconductor chip, by pressure on the occasion of bonding (fixing), the wire which was made to 
move a capillary tube by the predetermined locus, stuck the wire to the 2nd bonding points, such as a 
leadframe, by pressure, and was stuck to the 2nd bonding point by pressure is cut. And in case a wire 
is stuck to the 1 st bonding point or the 2nd bonding point by pressure, a wire is pushed by the 
capillary tube and a supersonic wave is impressed to a capillary tube. 

[0004] Such bonding equipment forms the sensor of operation which detects actuation of a system of 
operation for the drive which has an actuator again in each system of operation, and carries out 
feedback control of the actuator based on the detection signal of this sensor of operation. For 
example, although an arm will be supported possible [ the drive to a Z direction ] with a step motor 
on the X-Y table driven in the XY direction with a step motor and a capillary tube will be attached at 
the tip of this arm if a capillary tube is illustrated as a system of operation, to the step motor for the 
XY direction drive, and the step motor for a Z direction drive, an encoder is earned, respectively, and 
each step motor is controlled based on the output signal of these encoders. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in the conventional bonding 
equipment mentioned above, when a certain trouble arose in each system of operation and actuation 
stopped, there was a problem that investigation of the cause was difficult and the cure took great 
time amount to it. This invention was made in view of the above-mentioned problem, and when 
trouble arises in a system of operation, it aims at offering the bonding equipment which can study a 
cause easily and promptly. 
[0006] 

[Means for Solving the Problem] The work-piece feeding-and-discarding appearance device which 
this invention conveys a work piece on a bonding stage, and discharges a work piece from this 
bonding stage in order to attain the above-mentioned purpose, The maintenance device which carries 
out the rise-and-fall drive of a heater plate and the presser-foot member, respectively, presses down 
the work piece of a bonding stage on a heater plate, and is held by the member, The XYZ drive 
which drives the capillary tube in which the wire was inserted in the XYZ direction, The ultrasonic 
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vibration exciter style which impresses a supersonic wave to a capillary tube, and the sensor of 
operation which detects at least one actuation of each [ these ] device, The control means which 
outputs control information based on the output signal and the control program memorized 
beforehand of this sensor of operation, In bonding equipment equipped with the driving means 
which outputs a driving signal to said each device based on the control information which this 
control means outputs The sensor of operation which detects at least one actuation of each of said 
device, a hysteresis information production means to produce hysteresis information of operation 
based on the output signal of this sensor of operation, and a storage means to record serially the 
hysteresis information of operation produced by this hysteresis information production means were 
established. 

[0007] And the bonding equipment concerning this invention It has a reference information 
production means to produce reference information of operation based on said control information. 
In the mode (claim 2) memorized for said storage means with said hysteresis information of 
operation, the reference information of operation which this reference information production means 
outputs Moreover, said storage means can constitute in the mode (claim 3) which updates and 
memorizes the work-piece number which processes said information, a stream day, or operation time 
to the file made into a unit. 
[0008] 

[Function] Since the bonding equipment concerning this invention produces the hysteresis 
information of operation that hysteresis of operation is expressed based on the output signal of a 
sensor of operation and memorizes this hysteresis information of operation for a storage means 
serially, the cause of abnormalities of generating can solve it easily in analyzing the hysteresis 
information of operation memorized by the storage means at the time of an abnormal occurrence, 
and it can cope with abnormalities easily and promptly. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to a drawing. Drawing 1 is the mimetic diagram in which drawing 4 shows the gestalt 
of implementation of one of this invention from drawing 1 , the block diagram of the output side of 
the control system of this bonding equipment and drawin g 3 show the block diagram of the input 
side of this control system, and drawin g 4 shows [ the ** type block diagram of bonding equipment, 
and drawin g 2 ] the DS of a file. In addition, the gestalt of this operation represents and explains the 
actuator, the sensor, etc. partly in order to prevent complicated-ization of explanation. 
[0010] In drawing 1 , 10 shows an equipment stand, and X-Y table 20 is supported possible [ XY 
directional movement ] through the XY drive 21 on the equipment stand 10 at 1 side, and the 
bonding stage 99 is supported at the side else. The XY drive 21 consists of feed screw devices of the 
common knowledge which uses step motor 22for the direction drive of X a, and step motor 23a for 
the direction drive of Y (refer to drawing 2 ) as an actuator etc., and encoder (sensor of operation) 
22b for X directional movement detection and encoder (sensor of operation) 23b for Y directional 
movement detection (R> drawing 2 2 reference) are prepared in the output shaft of each step motors 
22a and 22b, respectively. 

[001 1] Well-known things, such as well-known things, such as a thing depending on the driving 
pulse signal into which a rotational frequency (the amount of actuation) inputs step motors 22a and 
22b, and a thing to which Encoders 22b and 23b output the pulse signal of a predetermined number 
per unit angle of rotation, are used. As shown in drawin g 2 , it operates by the driving pulse signal 
which each step motors 22a and 22b are connected to a controller 100, and is inputted from a 
controller 100, and Encoders 22b and 23b output a pulse signal to a controller 100. 
[0012] On X-Y table 20, the bonding arm 30 is attached possible [ Z direction displacement of a tip ] 
through the Z drive 31, and a capillary tube 33 is attached through the ultrasonic horn which is not 
illustrated at the tip of the bonding arm 30. Like the XY drive 21 mentioned above, it has step motor 
31a and encoder 31b by which the Z drive 31 was also connected to the controller 100, and step 
motor 31a operates by the driving pulse signal inputted from a controller 100, and encoder 31b 
outputs the pulse signal of the pulse number corresponding to the rotation of step motor 31a to a 
controller 100. 

[0013] In addition, although illustration is omitted, the wire pulled out from the wire feeder (it 
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mentions later) is inserted in a capillary tube 33. As mentioned above, a capillary tube 33 sticks by 
pressure the wire which moved to the 2nd bonding point (lead of a leadframe) by the predetermined 
locus from the 1st bonding point (usually electrode of a semiconductor chip), stuck the wire to the 
1st bonding point by pressure, and was stuck to the 1st bonding point by pressure to the 2nd bonding 
point, and cuts it. 

[0014] Moreover, although illustration by drawin g 1 is omitted, an ultrasonic horn is connected with 
the ultrasonic shaker 35, and an ultrasonic sensor 36 is formed in this ultrasonic shaker 35, an 
ultrasonic horn, or a capillary tube 33. As shown in drawin g 2 , it connects with a controller 100, and 
the ultrasonic shaker 35 oscillates a supersonic wave with the driving signal which a controller 100 
outputs, and excites the ultrasonic horn 33, i.e., a capillary tube. It connects with a controller 100, 
and an ultrasonic sensor 36 detects the supersonic vibration of a capillary tube 33 or an ultrasonic 
horn, or the output of the ultrasonic shaker 35, and outputs a detection signal. 
[0015] Furthermore, on X-Y table 20, the image pick-up camera 40 is attached possible [ an image 
pick-up of the semiconductor chip or leadframe (it represents with a work piece W hereafter) on the 
bonding stage 99 ]. It connects with a controller 100, and this image pick-up camera 40 picturizes 
with the driving signal which a controller 100 outputs, and outputs an image pick-up signal to the 
image recognition equipment 130 of a controller 100. As everyone knows, image recognition 
equipment 130 carries out the image processing of the image pick-up signal of the image pick-up 
camera 40, and outputs a pattern signal to the control section 110 which mentions an error signal 
later again when pattern recognition is impossible. 

[0016] Although illustration is omitted, the frame conveyor 80 is installed from the magazine supply 
elevator 88 from the bonding stage 99 to the magazine discharge elevator 89 to the bonding stage 99 
of capillary tube 33 lower part. This frame conveyor 80 picks out a work piece W from the magazine 
supplied in the magazine supply elevator 88, and conveys it on the bonding stage 99, and after 
bonding is completed, even the magazine of the magazine discharge elevator 89 conveys the work 
piece W of the bonding stage 99. 

[0017] The frame conveyor 80 is constituted combining the feed screw device 81 and a pusher 82, 
and conveys a work piece W for the predetermined range which is the feed screw device 81 and 
follows this predetermined range in the predetermined range with a pusher 82. The feed screw device 
81 pinches and conveys a work piece W by claw part material etc., and has step motor 81a for a claw 
part material drive, encoder 81b for claw part material location detection, etc. As shown in drawin g 
2 , step motor 81a and encoder 81b are connected to a controller 100, and this feed screw device 81 
operates by the driving pulse signal which step motor 81a inputs from a controller 100, and outputs 
the pulse signal to which encoder 81b expresses the amount of actuation of step motor 81a to a 
controller 100. 

[0018] A pusher 82 has two or more microswitch (sensor of operation) 82b for active-position 
detection of cylinder 82a for work-piece extrusion, and cylinder 82a. Cylinder 82a operates with the 
pressurization air which is connected to the source of pressurization air supply through an 
electromagnetic control valve (the same number 82a as a cylinder shows), and is supplied from the 
source of pressurization air supply, and microswitch 82b detects the active position of cylinder 82a. 
It connects with a controller 100 and electromagnetic control valve 82a operates with the driving 
signal which a controller 100 outputs. 

[0019] The magazine supply elevator 88 has cylinder 88a which drives the ramp in which the 
magazine was laid, and two or more microswitch (sensor of operation) 88b which detects a cylinder 
88a (ramp) location. Cylinder 88a is connected with the source of pressurization air supply through 
an electromagnetic control valve (the same number 88a as a cylinder is used), and operates with the 
pressurization air supplied from the source of pressurization air supply. It connects with a controller 
100 and electromagnetic control valve 88a operates with the driving signal of a controller 100. It 
connects with a controller 100 and microswitch 88b outputs a detection signal to a controller 100. 
[0020] Similarly, the magazine discharge elevator 89 has cylinder 89a which drives a ramp, and two 
or more microswitch 89b which detects a ramp location, and operates with the pressurization air to 
which cylinder 89a is supplied from the source of pressurization air supply through electromagnetic 
control valve 89a, and drive control is carried out by the electromagnetic control valve 89a controller 
100. Moreover, it connects with a controller and microswitch 89b outputs a detection signal. 
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[0021] And the heater plate elevator style 50 and the presser-foot device 60 are formed in a bonding 
stage. The heater plate elevator style 50 has two or more microswitches 52 which detect the vertical 
location of the actuator 51 which carries out the rise-and-fall drive of the heater plate, and a heater 
plate etc. An actuator 51 consists of a step motor etc., it connects with a controller 100 and drive 
control of it is carried out. It connects with a controller 100 and a microswitch 52 also outputs a 
detection signal. This heater plate elevator style 50 contacts a heater plate to the work-piece W down 
side by which a work piece W is carried in to a bonding stage, heats a work piece W, and in case it 
takes out a work piece W from a bonding stage after bonding termination, it drops a heater plate. 
[0022] The presser-foot device 60 has the microswitch 62 which detects the location of the actuator 
61 which drives a presser-foot plate, and a presser-foot plate, drive control of the actuator 61 is 
carried out by the controller 100, and a microswitch 62 outputs a detection signal to a controller 100. 
If a work piece W is carried in to a bonding stage, in case this presser-foot device 60 drops a presser- 
foot member, pinches a work piece W between heater plates and takes out a work piece W from a 
bonding stage, it will be pressed down and will raise a member. 

[0023] Furthermore, although illustration in drawin g 1 is omitted, the wire feeder 70 which has the 
air flow rate sensor 73 grade which detects the amount of air supply to the motor 71 which drives a 
take-up reel, the encoder 72 which detects rotation of a motor, the air nozzle which gives tension to a 
wire, and an air nozzle is formed in this bonding equipment. And a motor 71 is connected to a 
controller 100, and drive control of this wire feeder 70 is carried out, and an encoder 72 and an air 
flow rate sensor 73 output a detection signal to a controller 100. 

[0024] A controller 100 has a control section 1 10, a store 120, image recognition equipment 130, a 
display 140, a keyboard 150, and a driving gear 160, as shown in drawing 2 . It consists of things of 
the common knowledge which connected MPU, ROM, RAM, and input/output interface I/O 
mutually with the data bus BUS, and various kinds of encoder and sensors which were mentioned 
above connect, and a control section 110 connects with a store 120, image recognition equipment 
130, a display 140, a keyboard 150, and a driving gear 160. This control section 110 produces 
reference information of operation from the processing phase of a program etc., combines with time 
data the hysteresis information which carries out feedback control of each device based on the output 
of each sensor according to the control program stored in ROM or storage 120, and expresses the 
hysteresis of each device of operation based on the output signal of each encoder etc., and outputs it 
to storage 120 so that it may mention later. 

[0025] As for a store 120, well-known large capacity storage, such as a hard disk, a magneto-optic 
disk (MO), or DVD-RAM, is used, and a store and read-out of data are connected to a control 
section 110 possible. This storage 120 memorizes the hysteresis information of operation, the 
reference information of operation, and time amount (time) information which store a control 
program and are sent from a control section 110 possible [ updating ] to one or more files. In 
addition, although the magnitude of a file can be set to arbitration on the basis of operation time, 
******, the work-piece W number of processing, etc., the magnitude in which all processings about 
at least one work piece W are included is desirable. 

[0026] The image pick-up camera 40 connects and image recognition equipment 130 is connected to 
a control section 110 and a display 140. This image recognition equipment 130 carries out the image 
processing of the image pick-up signal which outputs an image pick-up signal to a display 140, and 
the image pick-up camera 40 outputs, and when an image processing is possible, when an image 
processing is impossible, it outputs an error signal for a pattern signal to a control section 1 10. As for 
a display 140, a keyboard 150, and a driving gear 160, a well-known thing is used. 
[0027] If it is in the gestalt of this operation, the control section 1 10 of a controller 100 performs 
various kinds of processings according to the predetermined control program stored in the storage 
120 grade, and carries out feedback control of each device. That is, the frame conveyor 80 conveys 
the work piece W first picked out from the magazine supplied in the magazine supply elevator 88 on 
a bonding stage. And on this bonding stage, the heater plate elevator style 50 raises a heater plate, 
and the inferior surface of tongue of a work piece W is made to contact, and the presser-foot device 
60 presses down, a member is dropped, and a work piece W is fastened between heater plates. 
[0028] Then, a capillary tube 33 drives with step motors 22a, 23a, and 31a, and moves by the 
predetermined locus, after a wire is pulled out from a wire feeder and sticks the edge of a wire to the 
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1st bonding point by pressure, it takes about to the 2nd bonding point, and is stuck to the 2nd 
bonding point by pressure, and a wire is cut from the sticking-by-pressure section root of the 2nd 
bonding point. It is here. In case a wire is stuck to a 1st and 2 bonding point by pressure, a wire is 
pushed against a bonding point by the capillary tube 33, and supersonic vibration is impressed to a 
capillary tube 33 with the ultrasonic shaker 35 in this condition. 

[0029] Next, if bonding is completed, descent and the presser-foot device 60 press down a heater 
plate, the heater plate elevator style 50 raises a member, and like the time of carrying in mentioned 
above, from a bonding stage, the frame conveyor 80 will turn a work piece W to a magazine 
discharge elevator, and will convey it. And a work piece W is contained at the magazine which stood 
by in the magazine discharge elevator, and a magazine discharge elevator will discharge a magazine, 
if the work piece W of the number of conventions is contained by the magazine. 
[0030] That is, a control section 110 performs a control program and this bonding equipment 
performs the phase of taking out from carrying in on a bonding stage, bonding, and a bonding stage 
etc. as a series of processings in which it is attached to one work piece W. 

[0031] Here, a control section 110 creates the hysteresis information of operation about actuation of 
each device in the phase concerned based on the detection signal of each sensors (encoder etc.), and 
creates actuation information, such as an operator's key stroke, further, performs an error judging and 
creates error information while it creates the reference information of operation about the processing 
phase of a control program. That is, a control section 110 creates the situation of various kinds of 
right hand sides, such as XY migration of X-Y table 20, Z migration (as opposed to an X-Y table) of 
a capillary tube 33, the output state of the ultrasonic shaker 35, actuation of a frame conveyor, 
actuation of the image pick-up camera 40, actuation of a magazine supply (discharge) elevator, a 
heater plate elevator style, and a presser-foot device, of operation as hysteresis information of 
operation based on the output signal of sensors, such as an encoder and a microswitch. 
[0032] And a control section 110 outputs the reference information of operation, the hysteresis 
information of operation, and actuation information which were mentioned above to a store 120, 
records them in the format that these information is shown in drawing 4 with the time data at the 
time of present in Japan (time of day), and creates a file. In addition, although detailed explanation is 
omitted if attached to an error judging, the case where the sensor output (encoder output) for which 
activation of a control program is asked is not obtained etc. is judged to be an error. 
[0033] Namely, as shown in drawing 4 , for a file, time data is the time of day (instantiation) of a 
part and a second at the calendar day at the time of processing activation (at the time of operation), 
and the time. It is expressed with initiation from 16:0 0 second on April 10, 1998, and reference 
information of operation is the execute step ranking (instantiation) of an executive program like the 
following, the execute step ranking attached to three programs OOO, xxx, and ****** — four digits - 
- being shown — Hysteresis information of operation is expressed in the code of the predetermined 
digit count as which actuation information can specify actuation, and code of the predetermined digit 
count in which error information can pinpoint an error generating part etc. in the output of the 
number of output pulses of each encoder, or each microswitch by the predetermined number of bits. 
In addition, about each above-mentioned information, it is also possible to create a subfile (another 
file), for example, the subfile recorded to the concrete contents of actuation about actuation 
information, by the file name relevant to a code. 

[0034] Therefore, when an error generates this bonding equipment, the cause of generating of an 
error can be easily solved in analyzing the above-mentioned file, the cure to error generating can be 
taken promptly and easily, and high operation effectiveness is acquired. 

[0035] In addition, in the gestalt of operation mentioned above, although hysteresis information of 
operation is created about all the devices (a part of explanation is omitted) in which actuation of 
actuators, such as a step motor and a cylinder, is detected by an encoder and the microswitch, it is 
also possible to create, only by being attached to the device in which the occurrence frequency of an 
error is high. 

[0036] Moreover, in the gestalt of operation mentioned above, although reference is not made 
especially about the size of a file ( drawin g 4 ) If the magnitude of this file is the magnitude which 
can record all processings about at least one work piece W, are sufficient for it. Furthermore, this file 
eliminating updating record, i.e., the old data with which predetermined time amount passed, it can 
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also be constituted so that the data of the newest predetermined time amount may be recorded. 
[0037] Furthermore, the gestalt of operation mentioned above does not need to say that it is 
applicable to the ball bonding equipment which forms a bump, although what performs wirebonding 
between the electrode of a semiconductor chip, the lead of a leadframe, etc. is illustrated. 
[0038] 

[Effect of the Invention] As having explained above, in order a sensor of operation detects actuation 
of each device by the actuator, create hysteresis information of operation based on the detection 
output of this sensor of operation and to record on a storage means serially according to the 
wirebonding equipment concerning this invention, it can carry out by the cause elucidations at the 
time of an abnormal occurrence etc. analyzing the data of a storage means, and that cure can carry 
out easily and promptly and the operation effectiveness excelled is acquired. 

[0039] Since especially the gestalt of operation mentioned above combines the reference information 
of operation which combines with hysteresis information of operation and shows the processing 
phase of a control program, the actuation information which shows actuation by the operator, and the 
error information which shows error generating and memorizes it to storage as one file, the cause 
elucidation at the time of an abnormal occurrence can be carried out at easier and a twist short time. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The work-piece feeding-and-discarding appearance device which conveys a work piece on 
a bonding stage, and discharges a work piece from this bonding stage, The maintenance device 
which carries out the rise-and-fall drive of a heater plate and the presser-foot member, respectively, 
presses down the work piece of a bonding stage on a heater plate, and is held by the member, The 
XYZ drive which drives the capillary tube in which the wire was inserted in the XYZ direction, The 
ultrasonic vibration exciter style which impresses a supersonic wave to a capillary tube, and the 
sensor of operation which detects at least one actuation of each [ these ] device, The control means 
which outputs control information based on the output signal and the control plug ram memorized 
beforehand of this sensor of operation, In bonding equipment equipped with the driving means 
which outputs a driving signal to said each device based on the control information which this 
control means outputs The sensor of operation which detects at least one actuation of each of said 
device, and a hysteresis information production means to produce hysteresis information of 
operation based on the output signal of this sensor of operation, Bonding equipment characterized by 
having a storage means to record serially the hysteresis information of operation produced by this 
hysteresis information production means. 

[Claim 2] Bonding equipment according to claim 1 which memorizes the reference information of 
operation which is equipped with a reference information production means to produce reference 
information of operation based on said control information, and this reference information 
production means outputs for said storage means with said hysteresis information of operation. 
[Claim 3] Bonding equipment according to claim 1 or 2 with which said storage means updates and 
memorizes the work-piece number which processes said information, a stream day, or operation time 
to the file made into a unit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ** type front view of the bonding equipment concerning the gestalt of 
implementation of one of this invention. 

[Drawin g 2] It is the block diagram showing the output side of the control system of this bonding 
equipment. 

[Drawin g 3] It is the block diagram showing the input side of this control system. 
[Drawin g 4] It is the mimetic diagram showing the structure of a file including the hysteresis 
information method of this bonding equipment of operation. 
[Description of Notations] 
1 1 X-Y Table 

22a The step motor for the direction drive of X 

22b The encoder for X directional movement detection 

23 a The step motor for the direction drive of Y 

23b The encoder for Y directional movement detection 

30 Bonding Arm 

31a The step motor for a Z direction drive 

31b The encoder for Z direction migration detection 

33 Capillary Tube 

35 Ultrasonic Shaker 

36 Ultrasonic Sensor 

40 Image Pick-up Camera 

51 Actuator 

52 Microswitch 

61 Actuator 

62 Microswitch 

71 Motor 

72 Encoder 

73 Air Flow Rate Sensor 
81a Step motor 

81b Encoder 

82a Cylinder (electromagnetic control valve) 
82b Microswitch 

88a Cylinder (electromagnetic control valve) 

88b Microswitch 

89a Cylinder 

89b Microswitch 

100 Controller 

110 Control Section 

120 Storage 

130 Image Recognition Equipment 
160 Driving Gear 
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DRAWINGS 



[Drawin g 1] 
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[Drawing 2] 
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